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1 SUPPLEMENTARY TABLES AND FIGURES

Supplementary Table 1. Maximal conductances for ionic currents (gx) in the Courtemanche-Ramirez-
Nattel ionic model Courtemanche et al. (1998) of the atrial bilayer model without pAF.

Anatomical region Maximal ionic conductances (pS/pF)
gCaL gto gKr gKs gK1 gKur(Vm)

Default 0.1238 0.1652 0.0294 0.129 0.072 x 1.0
LA 0.1238 0.1652 0.0470 0.129 0.072 x 1.0
LAA 0.1312 0.1123 0.0470 0.129 0.072 x 1.0
RAA 0.1312 0.1123 0.0294 0.129 0.072 x 1.0
CTS 0.2067 0.2115 0.0294 0.129 0.072 x 1.0
BB 0.2067 0.2115 0.0294 0.129 0.072 x 1.0
PM 0.1238 0.1652 0.0294 0.129 0.072 x 1.0
PV 0.0928 0.1239 0.0706 0.241 0.060 x 1.0

Supplementary Table 2. Maximal conductances for ionic currents (gx) in the Courtemanche-Ramirez-
Nattel ionic model Courtemanche et al. (1999) of the atrial bilayer model with pAF.

Anatomical region Maximal ionic conductances (pS/pF)
gCaL gto gKr gKs gK1 gKur(Vm)

Default 0.0371 0.0826 0.0294 0.129 0.072 x 0.5
LA 0.0371 0.0826 0.0470 0.129 0.072 x 0.5
LAA 0.0394 0.0562 0.0470 0.129 0.072 x 0.5
RAA 0.0394 0.0562 0.0294 0.129 0.072 x 0.5
CTS 0.0620 0.1058 0.0294 0.129 0.072 x 0.5
BB 0.0620 0.1058 0.0294 0.129 0.072 x 0.5
PM 0.0371 0.0826 0.0294 0.129 0.072 x 0.5
PV 0.0278 0.0620 0.0706 0.241 0.060 x 0.5
SAN 0.1238 0.1652 0.0294 0.129 0.072 x 1.0

1



Frontiers Supplementary Material

Supplementary Table 3. Longitudinal (gl) and transverse (gt) tissue conductivities for the atrial bilayer
models without and with pAF.

Anatomical region Conductivity (S/m)
gl gt

Triangular tissue elements:
Default 0.400 0.107
SAN 0.392 0.392
SAN line of block 0.001 0.001
IVC 0.001 0.001
CTS 0.492 0.075
PM 0.698 0.030
BB 0.702 0.181
Fibrosis Elements removed
Ablation 0.001 0.001

Linear bilayer connections:
CT-RA 1.054 1.054
ENDO-EPI LA 0.326 0.326
BB-ENDO LA 3.000 3.000
BB-ENDO RA 3.000 3.000
PM-RA 1.054 1.054
BB-EPI LA 3.000 3.000
SAN-SVC 1000 1000
SAN-IVC 400 400
SAN-RAA 825 825
SAN-RA 825 825
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Supplementary Figure 1. Structural remodeling was incorporated probabilistically based on late-
gadolinium enhancement data. Mesh element edges were assigned as fibrosis from late-gadolinium
enhancement likelihood data being either (A), averaged across 26 patients with pAF, or (B), directly from a
single patient with a less dense and more sparse fibrosis distribution than the averaged population Cochet
et al. (2015). Split mesh element edges and removed elements in (A) and (B) are marked in black.
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Supplementary Figure 2. PS locations during pAF from RSPV pacing the single patient fibrosis pAF
bilayer model in supplementary Figure 1.B. (A) PS trajectories on the posterior (shown on the left) and
anterior (shown on the right) walls, colored by time (ms) during the simulation post RSPV pacing. (B)
Spatially smoothed PS density map showing the existence of multiple rotors on both the posterior and
anterior walls that meandered significantly across each surface. (C) The eight LA subdivisions used for
the analysis. (D) Regional assessment of the mean and standard deviation of PSs and the mean number of
rotors (shown in a darker shade) over the duration of the simulation show that subdivisions 3 to 8 have
comparable elevated PS densities. (E) Regional assessment of average CL for each vertex in the pAF
bilayer model indicates that mean average CL is constant across subdivisions, while the minimum average
CL varies (shown in a darker shade).
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2 SUPPLEMENTARY MOVIE LIST

1. movie 1.mov: pAF initiation via RSPV pacing. This movie corresponds to Figure 2.A in the manuscript.
(link)

2. movie 2.mov: pAF initiation via LSPV pacing. This movie corresponds to Figure 2.C in the manuscript.
(link)

3. movie 3.mov: pAF termination with 1.0 cm circular lesion applied to LA location #2. This figure
corresponds to RSPV pacing results in Figure 6.A in the manuscript. (link)

4. movie 4.mov: pAF termination with 1.0 cm circular lesion applied to LA location #5. This figure
corresponds to RSPV pacing results in Figure 6.A in the manuscript. (link)

5. movie 5.mov: pAF termination with 0.5 cm circular lesion applied to LA location #6. This figure
corresponds to RSPV pacing results in Figure 6.A in the manuscript. (link)

6. movie 6.mov: pAF termination with 1.5 cm perforated circular lesion applied to LA location #3. This
figure corresponds to RSPV pacing results in Figure 6.B in the manuscript. (link)

7. movie 7.mov: pAF termination with 0.5 cm perforated circular lesion applied to LA location #6. This
figure corresponds to RSPV pacing results in Figure 6.B in the manuscript. (link)

8. movie 8.mov: pAF termination with 1.0 cm perforated circular lesion applied to LA location #6. This
figure corresponds to RSPV pacing results in Figure 6.B in the manuscript. (link)

9. movie 9.mov: pAF termination with 1.0 cm perforated circular lesion applied to LA location #7. This
figure corresponds to RSPV pacing results in Figure 6.B in the manuscript. (link)

10. movie 10.mov: pAF termination with 0.5 cm linear lesion applied to LA location #3. This figure
corresponds to RSPV pacing results in Figure 6.C in the manuscript. (link)

11. movie 11.mov: pAF termination with 1.5 cm linear lesion applied to LA location #3. This figure
corresponds to RSPV pacing results in Figure 6.C in the manuscript. (link)

12. movie 12.mov: pAF termination with 0.5 cm linear lesion applied to LA location #6. This figure
corresponds to RSPV pacing results in Figure 6.C in the manuscript. (link)

13. movie 13.mov: pAF termination with 1.0 cm linear lesion applied to LA location #6. This figure
corresponds to RSPV pacing results in Figure 6.C in the manuscript. (link)

14. movie 14.mov: pAF termination with 0.5 cm linear lesion applied to LA location #7. This figure
corresponds to RSPV pacing results in Figure 6.C in the manuscript. (link)

15. movie 15.mov: pAF termination with 1.0 cm cross lesion applied to LA location #2. This figure
corresponds to RSPV pacing results in Figure 6.D in the manuscript. (link)

16. movie 16.mov: pAF termination with 0.5 cm cross lesion applied to LA location #5. This figure
corresponds to RSPV pacing results in Figure 6.D in the manuscript. (link)

17. movie 17.mov: pAF termination with 1.0 cm cross lesion applied to LA location #5. This figure
corresponds to RSPV pacing results in Figure 6.D in the manuscript. (link)

18. movie 18.mov: Failed pAF termination with 1.0 cm circular lesion applied to LA location #3. This
figure corresponds to RSPV pacing results in Figure 6.A in the manuscript. (link)

19. movie 19.mov: Failed pAF termination with 1.0 cm circular lesion applied to LA location #7. This
figure corresponds to RSPV pacing results in Figure 6.A in the manuscript. (link)

20. movie 20.mov: Failed pAF termination with 1.5 cm cross lesion applied to LA location #3. This
figure corresponds to RSPV pacing results in Figure 6.D in the manuscript. (link)
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https://www.dropbox.com/s/h8h19byuzhcmzxt/movie_1.mov?dl=0
https://www.dropbox.com/s/j977a6x1i3j4cs8/movie_2.mov?dl=0
https://www.dropbox.com/s/ft7uopajxs71vzq/movie_3.mov?dl=0
https://www.dropbox.com/s/2164a0cqlejx46h/movie_4.mov?dl=0
https://www.dropbox.com/s/73v7907gy4n7lob/movie_5.mov?dl=0
https://www.dropbox.com/s/5iugalkpvs4xzv5/movie_6.mov?dl=0
https://www.dropbox.com/s/cs4yzlb35a7qu0h/movie_7.mov?dl=0
https://www.dropbox.com/s/rt19pj9vn13b8wa/movie_8.mov?dl=0
https://www.dropbox.com/s/jlfcxez1hz2ibxi/movie_9.mov?dl=0
https://www.dropbox.com/s/xe2xjnddf62g6n9/movie_10.mov?dl=0
https://www.dropbox.com/s/67efx8vev6v7xfj/movie_11.mov?dl=0
https://www.dropbox.com/s/j9j7zj89kq80p6v/movie_12.mov?dl=0
https://www.dropbox.com/s/msjdh14ard2o0fc/movie_13.mov?dl=0
https://www.dropbox.com/s/uvcb177u29sub07/movie_14.mov?dl=0
https://www.dropbox.com/s/pu1r0hffg1n0p27/movie_15.mov?dl=0
https://www.dropbox.com/s/tnvr7s4ufoww5ma/movie_16.mov?dl=0
https://www.dropbox.com/s/g2xoqbjhl7fntv1/movie_17.mov?dl=0
https://www.dropbox.com/s/4f2omaijoft71p4/movie_18.mov?dl=0
https://www.dropbox.com/s/r3pkym2qgdxtjrh/movie_19.mov?dl=0
https://www.dropbox.com/s/haw8rxwis1uwdid/movie_20.mov?dl=0
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21. movie 21.mov: pAF termination with 5 RFA activation map streamlines. This figure corresponds to
RSPV pacing results in Figure 8 in the manuscript. (link)
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